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Introduction 

Metformin is a proven effective and safe drug in the treatment of 

patients with type 2 diabetes mellitus (T2DM). Due to its safety 

profile, low cost, beneficial effects on weight loss and cardiovascular 

benefits, this drug is included as first-line therapy in virtually all 

international guidelines [1,2]. 

The main side effects of metformin are gastrointestinal which can 

often lead to serious forms known as metformin intolerance. Research 

into the prevalence of these complaints shows a large spread (0- 60 

%) and 11.4-16.1 % of patients that start on metformin therapy decide 

to discontinue treatment because of these complaints [3-8]. 

 
Methods 

Study population 

Patients aged 18 years and older with T2DM who visited the outpatient 

clinic for internal medicine for routine check-ups in the period from 1 

April to 30 September 2021 were asked to participate in the study. 

Those patients who were treated with MIR for at least four weeks 

were included in the study. In addition to metformin, they were also 

allowed to use insulin and/or other oral glucose-lowering agents. 

 
 

This large variability in the reported prevalence of metformin 

intolerance is partly caused by the lack of an accepted definition and 

partly by the lack of standardization in the questionnaires used. 

In clinical trials, it has been investigated whether metformin 

Extended-Release (MER) would cause fewer complaints than the use 

of metformin Immediate-Release (MIR) but these trials could not 

reach conclusive results [9]. 

In the present study, the change in complaints after an (open-label) 

switch in the treatment of MIR to MER was investigated using a 

standardized questionnaire: the Gastrointestinal Symptom Rating 

Scale (GSRS). 

 

 

 
Patients recently treated for peptic ulcer disease were excluded from 

the study. 

Gastrointestinal Symptom Rating Scale (GSRS) 

The GSRS questionnaire consists of 15 questions grouped into five 

symptom clusters: abdominal pain, diarrhea, constipation, 
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indigestion, and reflux. Each question is scored on the basis of a 

Likert scale of 1 to 7 where "1" stands for the absence of complaints 

and "7" for the highest severity or frequency (resulting in a total score 

of a minimum of 15 and a maximum of 105). The GSRS was 

completed during an interview with a trained researcher. 

 
Data-analyses 

The usual demographic data, a recent HbA1c value, and fasting 

glucose, as well as the glucose-lowering medication, were taken from the 

digital medical file. These data and the results of the GSRS scores 

were entered in SPSS, version 25. Linear data are represented as 

average +/- SD. Differences in qualitative values were tested for 

significance using the Chi-square test and those in continuous 

variables using the t-test (at a normal distribution) or the Mann- 

Whitney U-test (at a non-normal distribution). 

 
 

Research design 

Patients with a GSRS score of 29 or higher were asked to convert their 

medication to MER at a dosage similar to that of their treatment with 

MIR. In the 2nd week after the conversion, another GSRS 

questionnaire was completed. 

 Results 

A total of 75 patients completed the GSRS questionnaire: 33 of them 

scored 29 or higher and were suggested to convert their treatment to 

MER. Finally, due to unforeseen delivery problems, the inclusion of 

only 16 patients was possible: 8 women and 8 men with an average age 

Table 1: 

 

 
of 59.8 (+/- 14.6) years. The mean HbA1c value at inclusion was 58.9 

(+/-13.6) mmol/mol and the mean fasting glucose value was 

9.1 (+/-2.7) mmol/l. The average GSRS score on the first test was 44.5 

(+/-10.0) (Table 1). 

Sex m/f 8/8 

Age (years) 59.8 (+/- 14,6) 

Formulation MIR MER 

HbA1c (mmol/mol) 58.9 (+/- 13.6) 61.9 (+/- 12,4) 

Glucose (mmol/l) 9.3 (+/- 2,8) 9.0 (+/- 2,1) 

GSRS 44.5 (+/- 10.0) 28.4 (+/- 13.9) 

Comedication (n) Empagliflozine = 6, Semaglutide = 2, Gliclazide = 4 

 

The mean daily dose during treatment with MIR was 1450 (+/- 816) 

mg and the mean daily dose after transfer to MER was 1250 (+/-532) 

mg. 

At inclusion, the mean GSRS total score was 44.5 (+/-10.0) and when 

taking the 2nd questionnaire in the 2nd week of treatment with MER it 

decreased to 28.4 (+/-13.9), a decrease of 16 points (p < 0.001). 

The mean score for the diarrhea cluster at baseline was 12.1 (+/- 5.7) 

and decreased to 4.9 (+/-3.7) in the period with MER treatment 

(p<0.001). In 14 of the 16 patients, the GSRS score decreased in the 

2nd week of treatment with MER, in only two patients the GSRS 

showed a further increase (patients 1 and 16, Figure 1). For the 

diarrhea cluster, no patient showed an increase, and in two patients (1 

and 3) the symptoms remained the same (figure 2, 3). 

 
 

Figure 1: Individual GSRS-total scores 
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Figure 2: Individual GSRS-diarrhea scores 
 

Figure 3: Mean cluster GSRS-scores 

The HbA1c and fasting glucose parameters were tested before the switch (58.9 mmol/mol, 9.32 mmol/L) and 3 months after (61.9, 8,98 mmol/mol, 

9.32 mmol/L; changes were not significant) (Figure 4). 
 

Figure 4: Mean HbA1c and fasting glucose levels 
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Discussion 

Although there is no official definition of the concept of metformin 

intolerance, L.J. McCreight has suggested using this concept if 

patients decide to discontinue treatment after treatment taking 1000 

mg metformin for up to 8 weeks [10]. Alternatively, metformin 

intolerance is also referred to if the dosage cannot be increased above 

500 mg without the occurrence of gastrointestinal complaints. Both 

definitions are rarely used in research into metformin intolerance, and 

both have the disadvantage that cannot properly quantify the 

complaints. Especially the latter makes comparisons between 

international studies almost impossible. In this study, this 

quantification is possible with the use of the GSRS and, in addition, 

the improvement can also be quantified i.e. a decrease of points on the 

diarrhea cluster. This quantification also shows that improvement of 

the complaints occurred in 14 of the 16 patients. It is difficult to 

explain why this improvement did not occur in the remaining two 

patients. Most likely because both patients were using gliclazide in 

addition to metformin and this drug can also cause gastrointestinal 

symptoms. Finally, all patients who reported a reduction in 

 
 

complaints indicated that they wanted to continue treatment with 

MER. Although the GSRS is an internationally accepted standard in 

the study of a range of gastrointestinal disorders such as indigestion, 

reflux, irritable bowel syndrome and diarrhea, it is rarely used in the 

study of metformin intolerance. The GSRS questionnaire 

distinguishes itself by combining high test- retest reliability with 

internal consistency and validation in various international study 

populations [11-15]. 

Although a recent meta-analysis could not show a clinically relevant 

difference in gastrointestinal adverse reactions when using MIR or 

MER, cohort studies with longer follow-up and larger numbers of 

patients in the analysis did show higher adherence when using MER 

than when using MIR [16,17]. The results suggest that the use of the 

GSRS in comparative research may shed light on this dilemma. 

The drawback of this study is its open-label design, which encourages 

suggestiveness, and the small size of the study population. However, 

the results themselves deserve to be confirmed in a double- blind 

study with a larger number of patients included. 

References 

1. Knowler WC, Barrett-Connor E, Fowler SE, Hamman RF, 

Lachin JM, et al. (2002) DPP research group. Reduction in the 

Incidence of type 2 diabetes with lifestyle intervention or 

metformin. New England Journal of Medicine. 346(6): 393-403. 

2. Inzucchi SE, Bergenstal RM, Buse JB, Diamant M, Ferrannini 

E, et al. (2015) Management of hyperglycaemia in type 2 

diabetes: a patient-centered approach. Update to a position 

statement of the American Diabetes Association and the 

European Association for the Study of Diabetes. Diabetes Care. 

38(1): 140–149. 

3. Dandona P, Fonseca V, Mier A, Beckett AG (1983) Diarrhea 

and metformin in a diabetic clinic. Diabetes Care. 6(5): 472-474. 

4. UKPDS. Effect of intensive blood-glucose control with 

metformin on complications in overweight patients with type 2 

diabetes (UKPDS 34). Lancet. 352(9131): 854-865. 

5.  Kahn SE, Haffner SM, Heise MA, Herman WH, Holman RR, 

et al. (2006) Glycaemic durability of rosiglitazone, metformin, 

or glyburide monotherapy. New England Journal of Medicine. 

355(23): 2427-2443. 

6. Florez H, Luo J, Castillo-Florez S, Mitsi G, Hanna J, et al. (2010) 

Impact of metformin-induced gastro-intestinal symptoms on 

quality of life and adherence in patients with type 2 diabetes. 

Postgraduate Medicine. 122(2): 112-120. 

7. de Jong L, Härmark L, van Puijenbroek E (2016) Time course, 

outcome and management of adverse drug reactions associated 

with metformin from patient’s perspective: a prospective, 

observational cohort study in the Netherlands. European Journal 

of Clinical Pharmacology. 72(5): 615-622. 

8. Plat A, Penning-van Beest F, Kessabi S, Groot M, Herings R 

 

 
(2009) Change of initial oral antidiabetic therapy in type 2 

diabetic patients. Pharmacy World and Science. 31(6): 622-626. 

9. Abrilla AA, Pajes ANN, Jimeno CA (2021) Metformin extended 

release versus metformin immediate release for adults with type 

2 diabetes mellitus: a systematic review and meta-analysis of 

randomized controlled trials. Diabetic research and clinical 

practice. 178: 108824. 

10. McCreight LJ, Stage TB, Connelly P, Lonergan M, Nielsen F, et 

al. (2018) Pharmacokinetics of metformin in patients with 

gastrointestinal intolerance. Diabetes, Obesity and Metabolism. 

20(7): 1593-1601. 

11. Revicki DA, Wood M, Wiklund I, Crawley J (1998) Reliability 

and validity of the Gastro-intestinal Symptom Rating Scale in 

patients with gastroesophageal reflux disease. Qual Life Res. 

7(1): 75-83. 

12. Halmos EP, Power VA, Shepherd SJ, Gibson PR, Muir JG 

(2014) A diet low in FODMAPs reduces symptoms of irritable 

bowel syndrome. Gastroenterology. 146(1): 67-75.e5. 

13. Kistler BM, Biruete A, Chapman-Novakofski K, Wilund KR 

(2018) The relationship between intradialytic nutrition and 

gastrointestinal symptoms using a modified version of the 

Gastrointestinal Symptom Rating Scale. J Ren Nutr. 28(2): 129- 

134. 

14. Turan N, Aşt TA, Kaya N (2017) Reliability and validity of the 

Turkish version of the Gastrointestinal symptom Rating Scale. 

Gastroenterol Nurs. 40(1): 47-55. 

15. Souza GS, Sardá FA, Giuntini EB, Gumbrevicius I, Morais MB, 

et al. (2016) Translation and validation of the Brazilian 

portuguese version of the Gastrointestinal Symptom Rating 

https://pubmed.ncbi.nlm.nih.gov/11832527/
https://pubmed.ncbi.nlm.nih.gov/11832527/
https://pubmed.ncbi.nlm.nih.gov/11832527/
https://pubmed.ncbi.nlm.nih.gov/11832527/
https://pubmed.ncbi.nlm.nih.gov/11832527/
https://pubmed.ncbi.nlm.nih.gov/11832527/
https://pubmed.ncbi.nlm.nih.gov/11832527/
https://diabetesjournals.org/care/article/38/1/140/37869/Management-of-Hyperglycemia-in-Type-2-Diabetes
https://diabetesjournals.org/care/article/38/1/140/37869/Management-of-Hyperglycemia-in-Type-2-Diabetes
https://diabetesjournals.org/care/article/38/1/140/37869/Management-of-Hyperglycemia-in-Type-2-Diabetes
https://diabetesjournals.org/care/article/38/1/140/37869/Management-of-Hyperglycemia-in-Type-2-Diabetes
https://diabetesjournals.org/care/article/38/1/140/37869/Management-of-Hyperglycemia-in-Type-2-Diabetes
https://diabetesjournals.org/care/article/38/1/140/37869/Management-of-Hyperglycemia-in-Type-2-Diabetes
https://diabetesjournals.org/care/article/38/1/140/37869/Management-of-Hyperglycemia-in-Type-2-Diabetes
https://diabetesjournals.org/care/article/38/1/140/37869/Management-of-Hyperglycemia-in-Type-2-Diabetes
https://diabetesjournals.org/care/article/38/1/140/37869/Management-of-Hyperglycemia-in-Type-2-Diabetes
https://diabetesjournals.org/care/article/38/1/140/37869/Management-of-Hyperglycemia-in-Type-2-Diabetes
https://diabetesjournals.org/care/article/38/1/140/37869/Management-of-Hyperglycemia-in-Type-2-Diabetes
https://pubmed.ncbi.nlm.nih.gov/6336343/#%3A~%3Atext%3DOnly%206%25%20of%20insulin%2Ddependent%2Cwhere%20it%20is%20used%20routinely
https://pubmed.ncbi.nlm.nih.gov/6336343/#%3A~%3Atext%3DOnly%206%25%20of%20insulin%2Ddependent%2Cwhere%20it%20is%20used%20routinely
https://pubmed.ncbi.nlm.nih.gov/6336343/#%3A~%3Atext%3DOnly%206%25%20of%20insulin%2Ddependent%2Cwhere%20it%20is%20used%20routinely
https://pubmed.ncbi.nlm.nih.gov/9742977/
https://pubmed.ncbi.nlm.nih.gov/9742977/
https://pubmed.ncbi.nlm.nih.gov/9742977/
https://pubmed.ncbi.nlm.nih.gov/9742977/
https://pubmed.ncbi.nlm.nih.gov/9742977/
https://pubmed.ncbi.nlm.nih.gov/17145742/
https://pubmed.ncbi.nlm.nih.gov/17145742/
https://pubmed.ncbi.nlm.nih.gov/17145742/
https://pubmed.ncbi.nlm.nih.gov/17145742/
https://pubmed.ncbi.nlm.nih.gov/17145742/
https://pubmed.ncbi.nlm.nih.gov/17145742/
https://pubmed.ncbi.nlm.nih.gov/17145742/
https://pubmed.ncbi.nlm.nih.gov/20203462/
https://pubmed.ncbi.nlm.nih.gov/20203462/
https://pubmed.ncbi.nlm.nih.gov/20203462/
https://pubmed.ncbi.nlm.nih.gov/20203462/
https://pubmed.ncbi.nlm.nih.gov/20203462/
https://pubmed.ncbi.nlm.nih.gov/20203462/
https://pubmed.ncbi.nlm.nih.gov/20203462/
https://pubmed.ncbi.nlm.nih.gov/26864966/
https://pubmed.ncbi.nlm.nih.gov/26864966/
https://pubmed.ncbi.nlm.nih.gov/26864966/
https://pubmed.ncbi.nlm.nih.gov/26864966/
https://pubmed.ncbi.nlm.nih.gov/26864966/
https://pubmed.ncbi.nlm.nih.gov/26864966/
https://pubmed.ncbi.nlm.nih.gov/26864966/
https://pubmed.ncbi.nlm.nih.gov/26864966/
https://pubmed.ncbi.nlm.nih.gov/26864966/
https://pubmed.ncbi.nlm.nih.gov/19690978/
https://pubmed.ncbi.nlm.nih.gov/19690978/
https://pubmed.ncbi.nlm.nih.gov/19690978/
https://pubmed.ncbi.nlm.nih.gov/33887354/
https://pubmed.ncbi.nlm.nih.gov/33887354/
https://pubmed.ncbi.nlm.nih.gov/33887354/
https://pubmed.ncbi.nlm.nih.gov/33887354/
https://pubmed.ncbi.nlm.nih.gov/33887354/
https://pubmed.ncbi.nlm.nih.gov/33887354/
https://pubmed.ncbi.nlm.nih.gov/33887354/
https://pubmed.ncbi.nlm.nih.gov/33887354/
https://pubmed.ncbi.nlm.nih.gov/33887354/
https://pubmed.ncbi.nlm.nih.gov/29457876/#%3A~%3Atext%3DResults%3A%20The%20intolerant%20individuals%20were%2CL%2C%20respectively%20(P%20%3D%20
https://pubmed.ncbi.nlm.nih.gov/29457876/#%3A~%3Atext%3DResults%3A%20The%20intolerant%20individuals%20were%2CL%2C%20respectively%20(P%20%3D%20
https://pubmed.ncbi.nlm.nih.gov/29457876/#%3A~%3Atext%3DResults%3A%20The%20intolerant%20individuals%20were%2CL%2C%20respectively%20(P%20%3D%20
https://pubmed.ncbi.nlm.nih.gov/29457876/#%3A~%3Atext%3DResults%3A%20The%20intolerant%20individuals%20were%2CL%2C%20respectively%20(P%20%3D%20
https://pubmed.ncbi.nlm.nih.gov/29457876/#%3A~%3Atext%3DResults%3A%20The%20intolerant%20individuals%20were%2CL%2C%20respectively%20(P%20%3D%20
https://pubmed.ncbi.nlm.nih.gov/29457876/#%3A~%3Atext%3DResults%3A%20The%20intolerant%20individuals%20were%2CL%2C%20respectively%20(P%20%3D%20
https://pubmed.ncbi.nlm.nih.gov/29457876/#%3A~%3Atext%3DResults%3A%20The%20intolerant%20individuals%20were%2CL%2C%20respectively%20(P%20%3D%20
https://pubmed.ncbi.nlm.nih.gov/9481153/#%3A~%3Atext%3DIt%20was%20concluded%20that%20the%2Cand%20are%20responsive%20to%20treatment
https://pubmed.ncbi.nlm.nih.gov/9481153/#%3A~%3Atext%3DIt%20was%20concluded%20that%20the%2Cand%20are%20responsive%20to%20treatment
https://pubmed.ncbi.nlm.nih.gov/9481153/#%3A~%3Atext%3DIt%20was%20concluded%20that%20the%2Cand%20are%20responsive%20to%20treatment
https://pubmed.ncbi.nlm.nih.gov/9481153/#%3A~%3Atext%3DIt%20was%20concluded%20that%20the%2Cand%20are%20responsive%20to%20treatment
https://pubmed.ncbi.nlm.nih.gov/9481153/#%3A~%3Atext%3DIt%20was%20concluded%20that%20the%2Cand%20are%20responsive%20to%20treatment
https://pubmed.ncbi.nlm.nih.gov/9481153/#%3A~%3Atext%3DIt%20was%20concluded%20that%20the%2Cand%20are%20responsive%20to%20treatment
https://pubmed.ncbi.nlm.nih.gov/9481153/#%3A~%3Atext%3DIt%20was%20concluded%20that%20the%2Cand%20are%20responsive%20to%20treatment
https://pubmed.ncbi.nlm.nih.gov/24076059/
https://pubmed.ncbi.nlm.nih.gov/24076059/
https://pubmed.ncbi.nlm.nih.gov/24076059/
https://pubmed.ncbi.nlm.nih.gov/24076059/
https://pubmed.ncbi.nlm.nih.gov/24076059/
https://pubmed.ncbi.nlm.nih.gov/29471989/
https://pubmed.ncbi.nlm.nih.gov/29471989/
https://pubmed.ncbi.nlm.nih.gov/29471989/
https://pubmed.ncbi.nlm.nih.gov/29471989/
https://pubmed.ncbi.nlm.nih.gov/29471989/
https://pubmed.ncbi.nlm.nih.gov/29471989/
https://pubmed.ncbi.nlm.nih.gov/29471989/
https://pubmed.ncbi.nlm.nih.gov/29471989/
https://pubmed.ncbi.nlm.nih.gov/29471989/
https://pubmed.ncbi.nlm.nih.gov/28134719/#%3A~%3Atext%3DThe%20Turkish%20version%20of%20the%20GSRS%20has%20been%20found%20to%2Cconfidently%20used%20with%20Turkish%20individuals
https://pubmed.ncbi.nlm.nih.gov/28134719/#%3A~%3Atext%3DThe%20Turkish%20version%20of%20the%20GSRS%20has%20been%20found%20to%2Cconfidently%20used%20with%20Turkish%20individuals
https://pubmed.ncbi.nlm.nih.gov/28134719/#%3A~%3Atext%3DThe%20Turkish%20version%20of%20the%20GSRS%20has%20been%20found%20to%2Cconfidently%20used%20with%20Turkish%20individuals
https://pubmed.ncbi.nlm.nih.gov/28134719/#%3A~%3Atext%3DThe%20Turkish%20version%20of%20the%20GSRS%20has%20been%20found%20to%2Cconfidently%20used%20with%20Turkish%20individuals
https://pubmed.ncbi.nlm.nih.gov/28134719/#%3A~%3Atext%3DThe%20Turkish%20version%20of%20the%20GSRS%20has%20been%20found%20to%2Cconfidently%20used%20with%20Turkish%20individuals
https://pubmed.ncbi.nlm.nih.gov/27438418/
https://pubmed.ncbi.nlm.nih.gov/27438418/
https://pubmed.ncbi.nlm.nih.gov/27438418/
https://pubmed.ncbi.nlm.nih.gov/27438418/
https://pubmed.ncbi.nlm.nih.gov/27438418/


Journal of Community Medicine and Public Health Reports ISSN: 2692-9899 

Citation: Natan OWF, Bouter KP (2022) Switch from Metformin Immediate-Release (MIR) to Metformin Extended-Release (MER): Documentation with the Gastrointestinal Symptom Rating Scale (GSRS). J Comm 

Med and Pub Health Rep 3(03): https://doi.org/10.38207/JCMPHR/2022/MAR03030444 

 

 

Scale (GSRS) questionnaire. Arq Gastroenterol. 53(3): 146-51. 

16. Blonde L, Dailey GE, Jabbour SA, Reasner CA, Mills DJ (2004) 

Gastrointestinal tolerability of extended-release metformin 

tablets compared to immediate-release metformin tablets: results 

of a retrospective cohort study. Current medical Research and 

Opinion. 20: 565-572. 

17. Donnelly LA, Morris AD, Pearson ER (2009) Adherence in 

patients transferred from immediate release metformin to a 

sustained release formulation: a population-based study. 

Diabetes Obesity Metabolism 11(4): 338-342. 

https://pubmed.ncbi.nlm.nih.gov/27438418/
https://pubmed.ncbi.nlm.nih.gov/15119994/
https://pubmed.ncbi.nlm.nih.gov/15119994/
https://pubmed.ncbi.nlm.nih.gov/15119994/
https://pubmed.ncbi.nlm.nih.gov/15119994/
https://pubmed.ncbi.nlm.nih.gov/15119994/
https://pubmed.ncbi.nlm.nih.gov/15119994/
https://pubmed.ncbi.nlm.nih.gov/15119994/
https://pubmed.ncbi.nlm.nih.gov/15119994/
https://pubmed.ncbi.nlm.nih.gov/15119994/
https://pubmed.ncbi.nlm.nih.gov/19267712/
https://pubmed.ncbi.nlm.nih.gov/19267712/
https://pubmed.ncbi.nlm.nih.gov/19267712/
https://pubmed.ncbi.nlm.nih.gov/19267712/
https://pubmed.ncbi.nlm.nih.gov/19267712/
https://pubmed.ncbi.nlm.nih.gov/19267712/
https://pubmed.ncbi.nlm.nih.gov/19267712/

